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ABSTRACT

Background: The Selective Functional Movement Assessment (SFMA) is a popular assessment tool used to observe
and detect components of dysfunctional movement patterns. The goal of the assessment is to identify impairments
throughout the kinetic chain that may be contributing to movement dysfunction and/or pain.

Hypothesis/Purpose: The purpose of this research was to determine the intra- and inter-rater reliability of the 10
top-tier movements of the SFMA using the categorical scoring system. It was hypothesized the intra- and inter-rater
reliability of the SFMA would be acceptable with variations based on the objectivity of the scoring criteria and the
experience of the rater.

Study Design: Cross-sectional reliability study.

Methods: 25 (17 male, 8 female), physically active participants (age: 21.2 + 1.6years, height: 177.1 +10.7cm, weight:
74.9 +13.9kg) were independently assessed in real time by three clinicians during two separate visits to the lab using
a standard instructional script. Clinicians had varying levels of experience with the SFMA and the two visits occurred
a minimum of 48 hours and maximum of seven days apart. Results from each clinician were compared within and
between raters using the Kappa coefficient and ratings of absolute agreement.

Results: Overall, slight to substantial intra- and inter-rater reliability were observed using the categorical scoring tool,
although variations existed depending on the movement pattern. Kappa coefficients for intra-rater reliability ranged
from 0.21-1.00, while % absolute agreement ranged from 0.64-1.00. Inter-rater reliability for the same measures
ranged from 0.11-0.89 and 0.52-0.96 respectively. Clinicians certified in the SFMA with the greatest amount of experi-
ence using the SFMA demonstrated higher intra-rater reliability. Similarly, higher inter-rater reliability was found
between certified raters with the most experience.

Conclusions: Certified SFMA raters with greater amounts of experience can demonstrate adequate intra- and inter-
rater reliability using the categorical scoring method.

Level of Evidence: 2, Reliability study
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INTRODUCTION

The Selective Functional Movement Assessment
(SFMA) is one of the many tools used by health care
professionals to observe movement restrictions in
individuals with known musculoskeletal injuries.
While the reliability of the Functional Movement
Screen™ (FMS™) has been heavily studied, only two
published studies have examined the SFMA."? The
SFMA consists of ten functional movement patterns
involving both the upper and lower extremities and
is scored by a trained clinician based on the quality
of movement.? Using this assessment, the clinician
can identify dysfunctional and/or painful movement
patterns and detect components of the patterns to
determine the possible causes. This differentiates
the SFMA as an assessment tool used for evaluating
injured subjects as opposed to the FMS™ which is
designed to screen healthy participants. Ultimately,
when using the movement assessment, the clinician
is able to identify if the dysfunctional movement is
caused by tissue extensibility, joint mobility, or sta-
bility/motor control dysfunction.** At the core of
the assessment is the concept of regional interde-
pendence.® This notion allows the clinician to iden-
tify impairments within the kinetic chain that may
seem unrelated to the primary complaint, but may
contribute to their movement dysfunction.?

Similar to the FMS™, the SFMA must be determined
to be reliable prior to investigating other factors such
as corrective exercises or specific treatment inter-
ventions. Multiple investigations have examined the
reliability of the FMS™ under a variety of contexts
and two recent systematic reviews found the screen
to be a reliable method for evaluating motion.%”
However, unlike the FMS™, the SFMA is designed to
be used in the presence of pain as part of a compre-
hensive musculoskeletal evaluation. It is paramount
that clinicians can trust that the results of their SFMA
exam are reliable when making decisions regarding
patient status, progression, and discharge.

Previous SFMA reliability studies examined healthy
participants using video analysis' or unhealthy par-
ticipants using both video analysis and real-time
scoring.” Prior to implementing the assessment as
part of a clinician’s practice, it is necessary to estab-
lish the real-time reliability of the assessment on a
healthy population since the individual’s pain and/or

dysfunction could alter movement patterns between
sessions and affect scoring. Furthermore, the SFMA
was designed to be scored real-time and many clini-
cians do not have the time to review videos of their
patients. Therefore, the primary purpose of this
study was to examine the inter- and intra-rater reli-
ability of the 10 top-tier SFMA tests using real-time
scoring among raters of different education and
experience levels with the assessment in a healthy
population. The authors hypothesized that move-
ments with objective benchmarks would be scored
more reliably than movements that contained sub-
jective criteria. Furthermore, the authors hypothe-
sized that raters with more experience would exhibit
higher intra-rater reliability scores.

METHODS

Participants

A convenience sample of 25 (17 male, 8 female)
physically active, college-aged participants vol-
unteered to participate in the study. The aver-
age age, height, and mass of the participants were
21.2+1.6years, 177.1+10.7cm, and 74.9+13.9kg
respectively. All participants were asked to com-
plete a basic pre-participation questionnaire, which
included age, sex, height, weight, previous musculo-
skeletal injuries, and activity level per week. To be
included, participants needed to be physically active
for >30min on three or more days per week. Partici-
pants were excluded if they were currently suffering
from any musculoskeletal injury that affected their
physical activity participation, had undergone any
surgery within the prior six months, self-reported
any neurologic conditions, or were pregnant. Before
the second testing session, examiners reviewed par-
ticipant’s health history information to ensure no
changes had occurred. A healthy population was
recruited for the study in an attempt to establish the
reliability of the assessment without the potential
influence of pain and/or dysfunction. Prior to begin-
ning data collection, the study was reviewed and
approved by the university’s institutional review
board. All participants provided written informed
consent prior to study participation.

Instrumentation
Participants were scored in real time using the 10
top-tier patterns of the SFMA during two visits to the
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lab, each separated by a minimum of 48 hours and
maximum of seven days. The SFMA is comprised
of the following fundamental movement patterns:
1) Cervical flexion, 2) Cervical extension, 3) Cervi-
cal rotation, 4) Upper extremity pattern 1 (medial
rotation, adduction, extension), 5) Upper extrem-
ity pattern 2 (lateral rotation, abduction, flexion) 6)
Multi-segmental flexion, 7) Multi-segmental exten-
sion, 8) Multi-segmental rotation, 9) Single leg bal-
ance, 10) Overhead deep squat. Each movement was
scored categorically based on function and pain into
one of four categories (Functional non-painful-FN,
Functional painful-FP, Dysfunctional non-painful-
DN, or Dysfunctional painful-DP). Participants were
not familiar with or taught the grading criteria for
any of the movements. A standard verbal script was
read to each participant for the desired movement
by the same rater (Appendix A). Participants were
instructed to alert the raters of any pain experienced
during the 10 movements. The movement instruc-
tions and scoring criteria were based on those pre-
sented in the SFMA Level 1 course* and detailed in
previous publications.'?

Raters included one athletic training faculty mem-
ber with 15 hours of SFMA training, SFMA Level
1 certification, and two years’' experience scoring
the SFMA (Rater A), one physical therapist with
15 hours of SFMA training, SEFMA Level 1 certifica-
tion, and one year of experience with SFMA (Rater
B), and one athletic training student without SFMA
certification and no formal training (Rater C). The
undergraduate athletic training student had no for-
mal training with the SFMA, however, he did com-
plete a summer internship and worked closely with
a physical therapist that used the SFMA on a daily
basis. All raters were provided up-to-date, detailed
instructions on the SFMA scoring prior to the study.
All three raters were present during the data col-
lection sessions and were allowed to move freely
about to evaluate each participant’s movement. If
needed, raters were allowed to ask the participant
to repeat the movement pattern and all raters were
allowed an opportunity to re-score the movement.
Raters did not confer prior to evaluating the move-
ment and each rater was blinded to the scoring of
the other raters. Furthermore, the raters used new
scoring sheets for each participant, therefore, the

raters were unaware of how they scored the move-
ment during the participant’s first visit.

Procedures

Participants arrived to the lab and the informed
consent was obtained from each participant prior
to testing. Following completion of the informed
consent, participants completed a pre-participation
questionnaire that included demographic informa-
tion and evaluated the participant for the inclusion/
exclusion criteria. The standard instructional script
was read to each participant for all movements dur-
ing both visits. The primary investigator (Rater A)
also provided a visual demonstration of each move-
ment prior to the participants’ attempt. If necessary,
the script was repeated and each of the raters visu-
ally verified the movements for correct execution.
Movements were scored in the order presented by
the SFMA manual,* beginning with the cervical flex-
ion test and ending with the overhead deep squat.
All three raters performed their ratings upon com-
pletion of the subject. Evaluators did not cue the
participant during any of the movements, nor did
they discuss how they scored the movements at any
time during or after data collection.

Statistical Analyses

All raw data were initially entered into Microsoft
Excel 2016 (Microsoft, Redmond, VA). Data were
reduced and copied to SPSS (version 21; IBM Corpo-
ration, Armonk, NY) for statistical analysis. Because
the goal of the study was to establish the reliability of
the individual movement pattern, the authors were
not concerned about the movement direction or limb
(right/left). Therefore, movements that had a right/
left component were pooled together for analysis
(i.e. left and right cervical rotation pooled together as
cervical rotation). Categorical scores were compared
within and between raters (A-B, A-C, and B-C) using
both absolute agreement and the Kappa coefficient.
The 95% confidence interval (CI) for the Kappa
coefficient was calculated using the formula recom-
mended by McHugh® (k - 1.96 x SE,_ to k + 1.96 x
SE,). The strength of agreement was assessed using
the Kappa coefficient and the interpretation has been
previously described as <0.1 = poor, 0.1-0.2 = slight,
0.21-0.4 = fair, 0.41-0.6 = moderate, and 0.61-0.8 =
substantial, and 0.81-1.0 = almost perfect.’
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RESULTS

All 25 participants completed both testing sessions
and their data were used for analysis. None of the
participants experienced pain during any of the
movements. As a group, participants were scored
FN most frequently on the cervical flexion pattern
(79%) followed by the upper extremity pattern 2
(lateral rotation and flexion; 77%). Participants
scored DN most frequently on the single leg stance
(77%) followed by the overhead deep squat (75%)
and upper extremity pattern 1 (medial rotation and
extension; 73%). Rater B scored the highest number
of dysfunctional movements followed by Rater A
and C respectively.

Results for intra-rater reliability (Kappa, 95% CI, and
% agreement) for each rater are presented in Table 1.
Kappa values for all raters ranged from slight to sub-
stantial depending on the movement pattern evalu-
ated. Rater A demonstrated the highest intra-rater
reliability followed by B, and C respectively. The
highest intra-rater reliability for all raters occurred
during the overhead deep squat followed by the
cervical flexion test. The lowest intra-rater reliabil-
ity for all raters occurred during the cervical exten-
sion test (Figure 1), followed by single-leg stance
(Figure 2) and multisegmental extension test (Fig-
ure 3). Results for the inter-rater reliability (Kappa,
95% CI, and % agreement) are presented in Table
2. Kappa values for all raters ranged from slight to

substantial depending on the movement pattern
evaluated. Highest inter-rater reliability occurred
between raters A & B, followed by A & C, and B &
C respectively. The cervical flexion test showed the
highest inter-rater reliability while multisegmental
extension (Figure 3) showed the lowest inter-rater
reliability, followed by cervical rotation (Figure 4).

Figure 1. Cervical extension test.

Table 1. Intra-rater reliability of the categorical scoring of the SFMA presented as

Kappa coefficient (95% CI's) and agreement (% ).

Mean of All

Rater A Rater B Rater C Raters

Kappa Agree | Kappa Agree | Kappa Agree | Kappa | Agree
CFlex | 0.64(0.34-0.94) | 0.84| 0.57(0.31-0.83) | 0.84 0.72 (0.42-1.02) |  0.88 0.64 0.85
CExt | 0.38(0.03-0.72) | 0.68 | 0.26 (-0.05-0.57) | 0.64 | 0.25(-0.20-0.70) | 0.76 0.3 0.71
CRot | 041(0.07-0.74) | 0.84| 0.49(0.25-0.73) | 0.76 0.57 (0.36-0.78) | 0.78 0.49 0.79
MRE 0.61(0.30-0.92) | 0.90 | 0.57(0.32-0.82) | 0.84 0.46 (0.16-0.76) | 0.82 0.55 0.85
LRF 0.41(0.01-0.80) | 0.90 | 0.51(0.25-0.77) | 0.82 0.38 (0.06-0.69) | 0.80 0.43 0.84
MSF 0.72 (0.42-1.01) | 0.88 | 0.59(0.27-0.91) | 0.80 0.56 (0.23-0.89) | 0.80 0.62 0.83
MSE 0.53(0.00-0.76) | 0.80 | 0.21(-0.05-0.47) | 0.68 0.36 (0.00-0.73) | 0.68 0.36 0.72
MSR 0.52(0.28-0.76) | 0.76 | 0.40 (0.14-0.66) | 0.74 0.39 (0.14-0.64) | 0.70 0.4 0.71
SLS 0.40 (0.02-0.80) | 0.68 | 0.39(0.03-0.75) | 0.72 0.45(0.08-0.82) | 0.76 0.35 0.72
OoDS 0.90 (0.50-1.06) | 0.96 1.00 (n/a) 1.00 0.63 (0.30-0.96) | 0.84 0.84 0.93
Mean 0.55| 0.82 0.50 | 0.78 048 | 0.78 0.50 0.80
SD 0.17 | 0.09 0.22| 0.10 0.14 | 0.06 0.17 0.08
CI= confidence interval; C Flex= cervical flexion; C Ext= cervical extension; C Rot= cervical rotation;
MRE= medial rotation extension; LRF= lateral rotation flexion; MSF= multisegmental flexion;
MSE= multisegmental extension; MSR= multisegmental rotation; SLS= single leg stance;
ODS= overhead deep squat; SD= standard deviation
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Figure 2. Single leg stance test.

Figure 3. Multisegmental extension test.

Table 2. Inter-rater reliability of the categorical scoring of the SEMA presented as

Kappa coefficient (95% CI's) and agreement (%).

Mean of All
Rater A-B Rater A-C Rater B-C Raters
Kappa Agree | Kappa Agree | Kappa Agree | Kappa | Agree
CFlex | 0.89(0.69-1.09) | 0.96| 0.89 (0.69-1.09) 0.96 0.80 (0.54-1.06) | 0.92 0.86 0.95
C Ext 0.69 (0.42-0.96) | 0.84 | 0.36(0.01-0.71) 0.72 | 0.18(-0.07-0.43) | 0.56 0.41 0.71
C Rot 0.44 (0.22-0.67) | 0.76 | 0.24 (0.08-0.40) 0.58 | 0.19(-0.06-0.44) | 0.58 0.29 0.64
MRE 0.55(0.30-0.80) | 0.84 | 0.43(0.13-0.73) 0.82 0.44 (0.17-0.71) | 0.78 0.47 0.81
LRF 0.55 (0.29-0.80) 0.84 0.51 (0.20-0.82) 0.86 0.42 (0.14-0.70) 0.78 0.49 0.83
MSF 0.66 (0.37-0.95) | 0.84 | 0.60(0.25-0.95) 0.84 0.66 (0.37-0.95) | 0.84 0.64 0.84
MSE 0.21 (0.01-0.41) | 0.52| 0.14 (-0.18-0.46) 0.56 | 0.11(-0.25-0.47) | 0.56 0.15 0.55
MSR 0.50(0.29-0.71) | 0.74| 0.43 (0.18-0.68) 0.72 0.41 (0.18-0.64) | 0.70 0.45 0.72
SLS 0.27 (-0.15-0.69) |  0.72 | 0.36 (-0.02-0.74) 0.72 0.64 (0.32-0.96) | 0.84 0.42 0.76
ODS 0.69 (0.35-1.00) 0.88 0.72 (0.46-0.98 0.88 0.53 (0.34-0.71) 0.80 0.64 0.85
Mean 0.54 0.79 0.47 0.77 0.44 0.74 0.48 0.77
SD 020 | 0.12 0.22 0.13 023 | 0.13 0.20 0.12
CI= confidence interval; C Flex= cervical flexion; C Ext= cervical extension; C Rot= cervical rotation;
MRE= medial rotation extension; LRF= lateral rotation flexion; MSF= multisegmental flexion;
MSE= multisegmental extension, MSR= multisegmental rotation; SLS= single leg stance;
(ODS= overhead deep squat; SD= standard deviation

DISCUSSION

The purpose of this study was to examine the reli-
ability of scoring the 10 top-tier SFMA tests using
real time scoring in a group of healthy participants.
The goal was to blend methodology from the two
previous SFMA reliability studies'? in order to

examine the repeatability of the assessment. Over-
all, the results showed slight to substantial reliability
and this compared similarly to previously published
SFMA reliability studies.!” Because the previous
SFMA reliability study on a healthy population used
video analysis, this study aimed to reproduce these
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Figure 4. Cervical rotation test.

methods but score all participants real-time to simu-
late how the assessment is typically used in clinical
practice. Conversely, the only other SFMA reliability
study' examined a clinical population with a known
pathology. While this replicates the intended pur-
pose of the assessment, pain and/or dysfunction
has the potential to affect the reliability. In theory,
movements are more likely to be repeatable in an
otherwise healthy population because there is less
likelihood of pain affecting the movement pattern.

Both the FMS™ and the SFMA are movement systems
that allow the clinician to evaluate movement qual-
ity. Cook® suggests that clinicians are knowledge-
able in both techniques to understand how the two
systems can complement one another. The SFMA
is designed to be a systematic method for observing
movement pattern dysfunction in a pathologic pop-
ulation to determine the root cause of the pain and/
or dysfunction. These results can then guide poten-
tial clinical interventions. Conversely, the FMS™ is
designed to be utilized with healthy participants in
an attempt to guide programming decisions and pro-
vide movement feedback. Despite these differences,

the two systems still share many similarities in their
approach to assessing movement and two of the
movement patterns are nearly identical.

A search for articles involving the SFMA revealed
less than five peer-reviewed journal articles. As pre-
viously mentioned, several differences in methodol-
ogy existed between the current study and the two
published articles. First, both previously published
studies used video recording for scoring participants.
All three raters used video recordings to score partic-
ipants in the Glaws et al.! study, while Dolbeer et al.?
had two raters score real time and one score using
video. While this is feasible for conducting research,
Dolbeer et al.? acknowledged that the SFMA is
intended to be scored real time in the clinical set-
ting and not intended for 2-dimensional video analy-
sis. Second, Dolbeer et al.? used a clinical physical
therapy population, therefore, some of their partici-
pants exhibited painful patterns. Both Glaws et al.!
and the current study used a healthy population and
no painful patterns were recorded. Third, both Glaws
et al.! and the current study examined both intra- and
inter-rater reliability while Dolbeer et al.? only evalu-
ated inter-rater reliability. In many clinical practices,
the same clinician works with the patient and tracks
movement progress, making it necessary to establish
the intra-rater reliability. However, having the ability
to allow another clinician to evaluate movement per-
formance allows the system to become more versa-
tile within a clinical practice with multiple clinicians
sharing the patient load. Fourth, both the current
study and Glaws et al.! used examiners with differing
levels of experience with the SFMA while Dolbeer et
al.? used examiners with similar levels of experience.
While data from the current study may have been
different if all of the examiners had the same level of
experience, it is unlikely clinicians working together
would all have the same level of experience. Finally,
both previously published studies'? used both cat-
egorical and the criterion checklist scoring tool that
is included in the SFMA manual* to assess reliabil-
ity. The current study only evaluated the reliability
of the categorical scoring method. Additionally, the
authors chose to only examine the categorical scor-
ing method since these results determine if it is nec-
essary to perform the breakouts associated with each
of the movement patterns.
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Despite these differences, the results demonstrated
slightly lower intra-rater reliability and slightly
higher inter-rater reliability when compared with
Glaws et al.! Furthermore, the results demon-
strated similar to slightly higher inter-rater reli-
ability depending on which set of examiners were
being compared. The current study found similar to
slightly higher inter-rater reliability when compar-
ing the Dolbeer et al.? study. However, some of this
variation could be attributed to the presence of dys-
functional and/or painful movement patterns in the
patients’ evaluated in both studies. Based on how
the Cohen’s Kappa statistic is calculated, the Kappa
coefficient can be lowered with small samples of a
given categorical score."” Because the distribution
of FN, DN, FP, and DP scores for some movement
patterns were not evenly distributed for various
movement patterns, the overall interpretation of the
Kappa statistic may have been lowered. The purpose
of the Kappa statistic is to take into account the pos-
sibility that raters guessed on scores.? With unequal
distributions of scores, the Kappa statistic may have
the potential to be excessively lowered.? This may
explain why there were large differences in the
Kappa statistic and the absolute agreement for some
of the movement patterns.

Intra-Rater Reliability

The intra-rater reliability Kappa coefficients for all
raters in the Glaws et al.! study ranged from 0.25 to
0.94 for the 10 fundamental movements. The most
reliable rater in the Glaws et al.! study had Kappa
coefficient values ranging from 0.41 to 0.94. The
results from the current study demonstrated intra-
rater reliability Kappa coefficients for all raters rang-
ing from 0.21 to 1.00. The most reliable rater from
the current study demonstrated Kappa coefficients
ranging from 0.38 to 0.90. Values for absolute agree-
ment from the Glaws et al.! study ranged from 0.63 to
0.97 while the results from the current study ranged
from 0.64 to 1.00. While these ranges are strik-
ingly similar, examining the individual movements
revealed some substantial differences. For example,
by averaging the results for all raters, cervical exten-
sion demonstrated the lowest intra-rater reliability
(0.30) in the current study while this was the most
reliability movement (0.77) in the Glaws et al.' study.
Alternatively, multisegmental extension was among

the least reliable movements in both studies with
Kappa coefficients ranging from 0.36 to 0.49. Simi-
larly, cervical rotation demonstrated lower reliabil-
ity values while multisegemental flexion revealed
higher reliability values. While the overall reliability
results were similar when averaging all movement
patterns, the two studies found discrepancies in the
reliability for certain movement patterns.

Inter-Rater Reliability

Results from the current study showed inter-rater
reliability Kappa coefficient values ranging from
0.11 to 0.89 for all raters. Glaws et al. reported values
ranging from 0.07 to 0.97 for all raters while Dolbeer
et al. reported values ranging from 0.1 to 0.96. Raters
A and B displayed the highest reliability while rat-
ers B & C were the lowest. These data were similar
to the Glaws et al.! study which also found level of
experience was reflective of the inter-rater reliabil-
ity. For all sets of raters in the current study, multi-
segmental extension exhibited the lowest inter-rater
reliability, while cervical flexion demonstrated the
highest. These same results were not found in the
two previously published reliability studies.!* Inter-
rater reliability between sets of examiners revealed
inconsistent results for the highest and lowest reli-
ability values.

Top-Tier SFMA Movements

Regardless of the movement pattern being evalu-
ated, clinicians must evaluate the pattern for exces-
sive effort and/or lack of motor control. While this
tends to be a subjective component of the evalua-
tion, with practice, clinicians are better able to pick
up on the cues associated with both excessive effort
and lack of motor control. The current results dem-
onstrated the lowest reliability numbers for cervical
extension, cervical rotation, and MSE. Of these move-
ments, the cervical rotation movement contains the
most objective criteria by providing the midpoint of
the clavicle as the target anatomical landmark. To
be considered FN, the participant must rotate only
the cervical spine so that the chin is aligned with
the mid-point of the clavicle. While this movement
contains objective criteria, it does require the exam-
iner to reliably assess the mid-point of the clavicle.
In contrast, both the cervical and multisegemental
extension patterns require the examiner to assess
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the participant for a ‘uniform’ spinal curve during
the movement. While this is only one component
of the evaluation criteria, the subjective nature of
assessing a uniform spinal curve likely contributed
to lower reliability scores for these movements.

The movements with the highest reliability tended
to have the most objective scoring criteria. For exam-
ple, in order to be considered FN for the cervical
flexion pattern, the participant must flex the neck
and touch the chin to the chest. Similarly, the mul-
tisegmental flexion test contains several objective
criteria such as a touching the fingers to the ground,
a posterior weight shift, and a sacral angle of greater
than 70°. Interestingly, the multisegmental flexion
test also requires the participant to have a uniform
spine curve, however, the reliability of assessing this
motion was considerably higher than the multiseg-
mental extension movement. A possible explana-
tion for this could be the difficulty in visualizing the
lumbar spine extension due to the reduction of this
space during extension. Furthermore, not being able
to touch the toes during the multisegmental flex-
ion test immediately places it in the dysfunctional
category. It is possible the reliability of the multi-
segmental flexion test is higher because the rater
knowingly or unknowingly places more emphasis
on evaluating the objective portions of the test and
less on the subjective portions.

Limitations

As with all research investigations, this study was not
without limitations. All participants were healthy at
the time of testing; therefore, no painful patterns
were identified. The SFMA is designed to identify
dysfunctional movement patterns in participants
with known musculoskeletal injury.® Secondly, the
authors chose to assess only the intra- and inter-
rater reliability of the categorical scoring system of
the SFMA. The system allows clinicians to score par-
ticipants based on both a categorical and criterion
checklist system. The authors also chose to evaluate
only the reliability of the categorical system because
this system dictates what movements receive fur-
ther attention. Third, movements were scored real-
time by all participants. This reflects the intended
design of the assessment; however, it does not allow
evaluators to watch the movement multiple times.

However, all evaluators had the ability to ask the
participant to perform the movement again, which
allowed the evaluator to take a second look or evalu-
ate the movement from a different angle. It is pos-
sible the individual only narrowly passed/failed the
movement during the first session or attempt and
the opposite interpretation was found during the
second visit or attempt. Naturally, this would nega-
tively affect the reliability but does reflect the same
challenges a clinician would find in clinical prac-
tice. Fourth, the current study utilized a sample of
healthy, college-aged participants which may make
it difficult to generalize the findings to other popula-
tions. Finally, examiners differed in their experience
level with the assessment. While it may be helpful to
know the reliability of a homogenous set of examin-
ers, many clinical settings where the SFMA is per-
formed contain a variety of clinicians with varying
levels of SFMA experience.

CONCLUSIONS

The top-tier movements of the SFMA scored categor-
ically and assessed real-time in a healthy population
demonstrated slight to substantial reliability. The
methodology of this study combines aspects of pre-
vious SFMA reliability studies and further supports
their findings. Both intra- and inter-rater reliability
was highest for raters that had the most experience
and were certified in the SFMA. It appears move-
ments with the most objective scoring criteria pro-
duce the highest reliability values.
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APPENDIX A

SFMA Instructions

The starting position for all tests is the same. You
will stand erect with your feet together, toes point-
ing forward, and your arms hanging comfortably by
your side. We will read you the instructions and then
ask you to perform the movement so we can score
the quality and quantity via visual inspection. If you
experience pain anywhere in your body during the
movement, please let the examiner know.

1.

Cervical Spine Flexion: Please attempt to touch
your chin to your breastbone (sternum) while
keeping your trunk erect during the movement.

. Cervical Spine Extension: Please extend your

head back like you are looking at the ceiling as
far as possible while keeping your trunk erect
during the movement.

. Cervical Spine Rotation: Please rotate only

your head as far as possible to the right. Repeat
this movement to the left.

. Upper Extremity Pattern 1: Please reach back

with your right arm and try to touch where I
have placed my finger on your left inferior scap-
ula. Repeat this movement with your left arm,
touching the spot I have marked.

. Upper Extremity Pattern 2: Please reach over-

head with your right arm and try to touch where
I have placed my finger on your left scapular
spine.

. Multi-Segmental Flexion: Please bend forward

at the hips while reaching your hands toward

7.

8.

your toes. Try to touch the tips of your fingers to
the end of the toes without bending your knees.

Multi-Segmental Extension: Please raise
your hands above your head with your arms
fully extended and the elbows in-line with the
ears. Bend backward as far as possible, making
sure your hips go forward and arms go back
simultaneously.

Multi-Segmental Rotation: Please rotate the
entire body (hips, shoulders, and head), as far
as possible to the right while the feet position
remains unchanged. Repeat this movement but
rotate to the left.

Single Leg Stance: Lift your right leg so the hip
and knee are both at 90-degree angles. Remain
in this posture for 10 seconds. Rest for as long
as you need and then repeat this task with your
eyes closed. Repeat both tests with lifting your
left leg.

10.Overhead Deep Squat: Please stand with the

instep of your feet in vertical alignment with
the outside of the shoulders. Your feet should
be pointing straight forward. Extend your hands
overhead with the shoulders flexed and abducted
and the elbows fully extended (this will be dem-
onstrated). Slowly descend as deeply as possible
into a squat position. Maintain the heels in con-
tact with the floor, your head and chest should
remain facing forward, and the arms maximally
pressed overhead. Return to the starting position.
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